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A stereo disparity between a reference image and a search 
image for a reference pixel in the reference image is determined 
by (a) calculating a similarity measure between a reference window 
including a set of pixels centering on the reference pixel and each of 
a group of search windows in the search image which is of a same 
shape with the reference window and displaced from the reference 
window within a predetermined search range, wherein a matching 
pixel count, which is the number of pixels in the reference window 
which are similar in intensity to corresponding pixels in a search 
window, is used as the similarity measure between the reference 
window and the search window; and (b) determining a displacement 
between the reference window and a search window which yields 
a largest similarity measure as the stereo disparity for the reference 
pixel. 
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Figure 1 illustrates matching subject to an epipolar 
constraint . 

Figure 2 illustrates the comparative performance of the 
SAD and MPC similarity measures. 
5 Figures 3A and 3B illustrate redundant operations involved 

in determining the MPC similarity measure. 

Figures 4A and 4B illustrate a method of determining the 
MPC similarity measure from which redundant operations have 
been eliminated* 

10 Figure 5 is a flow chart for determining the MPC 

similarity measure in accordance with an embodiment of the 
present invention . 

Figure 6 shows an apparatus for determining a disparity 
map D(x,y) in accordance with an embodiment of the present 
15 invention. 

Figure 7A illustrates the internal structure of the P- 
buffer of the apparatus shown in Figure 6, 

Figure 7B illustrates the internal structure of the v- 
buffer of the apparatus shown in Figure 6. 
20 Figure 8A illustrates the internal structure of the P-unit 

of the apparatus shown in Figure 6 

Figure 8B is a circuit diagram of the D_P unit of the P- 
unit illustrated in Figure flA. 

Figure 9 illustrates the internal structure of one of the 
25 MPC-units of the apparatus shown in Figure 6, 

Figure 10 is a logic diagram of the MPC-unit whose 
internal structure is illustrated in Figure 9. 

Figure 11 illustrates the internal structure of the 
Max_MPC selector of the apparatus shown in Figure 6. 
30 Figure 12 is a logic diagram of the C&A(n) cell of the 

apparatus shown in Figure 11. 
Best Mode for Carrying out the Invention;, 

In the method described and claimed in the present 
application, a matching pixel count ("MPC") is used as a 
3 5 measure of the similarity between a reference window in a 
reference image and each of a plurality of search windows in 
a search image. The contribution of a given matching pixel in 
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reference image are shown. V{x, y, d) represents a matching 
pixel count betv/een two vertical segments which are a group of 
Wy pixels centered at R(x, y) and L(xi-d, y) . MPC(wx, y, d) is 
computed by summing V values as follows: 



wy 

MPC(wx.y.d) ^ Viwx-^i.y^d) (2) 



For X larger than wx, MPC(x,y,d) can be computed from a 
previously computed MPC value (i.e., MPC (x- 1 , y , d) ) as follows: 

MPC{x,y,d) =MPC(x'l. d) i-Vix-^wx, y. d) - V(x-l-wx, y, d) (3) 

In Equations (2) and (3), wx and wy denote distances from the 
center to the boundary of a window in the horizontal and 
vertical directions, respectively: 

wx^(Wx-l) /2 and wy^ (Wy-l) /2 (4) 



In a similar manner, a first V value in a column, 
V(x,wy,d) , is computed by summing P(') for a vertical segment: 



wy 



Vlx,wy,d)=^ p{x,wy^i,d) (5) 



where P(x, y, d) has the value one if values of R(x, y) and 
Li{x-t-d,y) are similar and has the value zero otherwise as 
defined in Equation. (1) . For values of y greater than wy, 
v(x,y,d) can be computed by using a previously computed V 
value, V(x,y-l,d) : 
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